1. Introduction

4. Global TLS Comparisons and TLS Time Series Comparisons among
The objective of this study is to use Global Positioning System (GPS)

radio occultation (RO) calibrated AMSU temperature measurements Cente rs
from 2001 to 2010 to independently assess AMSU temperature in the The 10x10 degree scattering plots for TLS (2001-2010) from 4 centers over lands and oceans are shown in

! trat h TLS) cli te dat d ted b ! . . . : . ) :
ower stratosphere ( ) climate data records generate o S the left panels. The time series of the TLS anomalies of the four centers vary with different latitudinal

groups. Because the fundamental observable for the GPS RO technique g . -
is of high precision and stability that can be traced to the Sl unit of zones (right panels). The TLS anomalies from RSS and STAR generally agree well with those from RO

second, RO data do not contain mission-dependent biases and are very calibrated AMSU TLS in all latitudinal zones.

suited to be used as benchmark data to calibrate other datasets.

Characteristics of GPS RO Data (Ho et al., 2009a, b, c, 2011) 82 SN ~ 82 5S 60N ~ 82 SN
Measure of time delay (Sl1 traceability) : no calibration is needed — RV — RS | : — RS
Requires no first guess sounding
Uniform spatial/temporal coverage
High precision and no satellite (<0.05K) (Anthes et al., 20038)

Insensitive to clouds and precipitation
NoOo mission dependent bias
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Frecision = 0.05 < Satellite-Satellite bias = 0.05 < The time series of the TLS difference for RSS-RO_AMSU, UAH-
RO_AMSU, and SNO-RO_ AMSU for the entire globe

2. Calibration and Construction of Microwave Sensor (82.5°N-82.5°S, the left upper panel), the 82.5°N-60°N zone (the
Temperature Records Using GPS RO data Global TLS (in 10 degree x10 degree) comparison among upper right panel), the 60°N-20°N zone (the middle left panel),
AMSU Channel 9 brightness temperatures - centers over lands and oceans. All available TLS data the 20°N-20°S zone (the middle right panel), the 20°S-60°S zone
NOA2A0 1105, NOAA 16, NOAA 18, Aqua and Metop-AAMSU from 2001 to from 2001 to 2010 are used. (the bottom left panel), and the 60°S-82.5°S zone (the bottom
RO temperature profiles : CHAMP (2001-2008), COSMIC (2006-2010) | _ right panel).
Here we first apply CHAMP and COSMIC RO temperature profiles to . i i
AMSU forward radiative transfer model to simulate AMSU TLS. The : 5. Intersatellite biases of NOAA calibrated AIMISU ch9, VISU
calibration coefficients for the Mmonthly AMSU TLS for different missions .
can be found by the scattering plots. The RO calibrated TLS is defined chd4 BTs and CHAMP simulated AMSU Ch9
5 I bamsu-calibratea = SLOPE X Tbausu + OFFSET Because of the high precision and accuracy of RO data, they are useful in assessing the quality of

(cioEalta=00Sbaca= 0D other data, including radiosonde data (Kuo et al., 2005; He et al., 2009; Ho et al., 2010a) and
NOAA AMSU TLS calibration against RO simulated TLS infrared and microwave satellite sounding systems (Ho et al. 2009a,b, 2010a,b, 2013,2014a,b). The
_ 2008¢ 200508 NOAA 18 AMSU Channel 8 synergy of RO observations with IR and microwave observations has been demonstrated in
oer v | Cor 0999 | Com —vs08 | numerous studies, including comparison of Microwave Sounding Unit (MSU)/Advanced Microwave
MresIaAAT S CoSme) - 04 e L = e e L = . Sounding Unit (AMISU) climate records with RO data in the upper troposphere (Ho et al., 2009a;

F Siddev(NOAATIS-COSMIC) = 097 F Sddew{NOAALT G- COSMIC) = 0 .34 F Siddew{NOAALS- COSMIC) = 095 -
Total resrmiber = 7859 Total number = S57 Total number = S37 g 20 13)
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3. Global Monthly Mean Maps of RO  AMSU TLS and RSS, UAH, o - P ,99; P P— P

s e L - == U fGPS RO datat d bi i th tellit di t ) T t bi i
- - - . se o ata to reduce biases in other satellite sounding systems. a) Temperature biases in
The derived RO calibrated TLS record is used to Compared with the MSU/AMSU satellites before calibration with RO. B) Temperature biases after calibration with GPS RO

Nnewly available TLS datasets provided by Remote Sensing Systems | data from 2001 to 2013 are used as calibration references. The calibrated MSU/AMSU data during the
RO era are used to calibrate overlapped MSU data before 2001.

(RS S), University of Alabama in Huntsville (UAH) and NOAA Center
for Satellite Applications and Research (STAR, using SNO method) . ) .

I 2001 to 2010.
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eImproving the reprocessing of other data sets and re-analyses
eImprovement of predictions in multiple time scales
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